Activation of human CYP2C9 promoter and regulation by CAR and PXR in mouse liver.
The activity of various genomic segments at the 5'-flanking region of the human CYP2C9 gene in driving gene expression and their involvement in pregnane X receptor (PXR) and constitutive androstane receptor (CAR) mediated activation were evaluated in mouse hepatocytes. Using the genomic sequence of human CYP2C9 as a template, segments covering different regions of CYP2C9 5'-flanking sequences starting from the translation start site were amplified by PCR and inserted into a pGL-3 luciferase vector. Plasmid DNA containing the 0.2K, 1K, 2K, 3K, 5K, or 10K upstream sequences of the CYP2C9 gene were transfected into mouse liver by hydrodynamic delivery, and the activity of each fragment in driving reporter gene expression was assessed. With the exception of the 10K fragment, the level of luciferase activity in transfected mouse liver was similar among the constructs examined. Cotransfection of these reporter constructs with the pCMX-PXR or pCMX-CAR plasmids resulted in a slight increase in luciferase gene expression that could be significantly enhanced by chemical inducers. In mice cotransfected with pCMX-PXR, pregnenolone-16 alpha-carbonitrile (PCN) induced a 20-fold increase in the luciferase level compared to a 70-fold increase induced by rifampicin. Similarly, when animals were cotransfected with the pCMX-CAR plasmid, phenobarbital and 1,4-bis[2-(3,5-dichloropyridyloxy)]benzene enhanced luciferase gene expression by 10- and 57-fold, respectively. The element responsible for PXR- and CAR-mediated activation of luciferase gene expression by chemical inducers was found to reside in the -2000 to -1000 bp region of the 5'-flanking sequence of the CYP2C9 gene. These results prove that PXR and CAR are transcription factors regulating CYP2C9 gene expression.